U") federal Rt-puhHc of 
Gtrnuiin 




German Patent Office 



(12) Offeniegungsschrift 

[Pubhshcd Patent Application] 
{l))OE31 44 385 A l 

(2n Ap|>iiuinon nmnbcr P ^ 5 44 385.0-12 
(22) FUnig date: 1 mm 

(43) Disclosure date; 5/26/83 



(51) to: CI*- 
F 16 L 13/14 

B25B27/iO 



(71) Applkani: 

Deatsciic Scliiachtbao itnd TiefljDlir 
Oesellschaii mWi 4450 Ungcn, DB 



(72) l«veniots: 

Biisfcowsky, Michael Dipl-ing. Dt„ 3(im 



m 

a 



[staiBp:] OMcial property 



Appticatiou for review has been set according lo § 44 PaiG 

(54) "Sliding si evvi-" 

A! a ibrni-futing pipe conrKcUon, :\ i-.hihn-- '^!cc\c 
is used iU'dl fi{\ over bclh pipe onh, i3ivf'ciabi\ wttii 
iwo ifik'iiot ciK'ular yiuu\c;b into which tiK' pipe 
waili uiay be pressed in bead fasi^ioi) in onkr to 
create one or tft^o iiisuSating zones with ooc or two 
iiistUatiiig rings per circular group, 

(31 44 385) 
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"StMing sleeve" 

Patent claims 

1 . Sl idmg sleeve for form-fittmg connections of xnetal and/or plastic pipes usiiig insiiiating rings, 
c h a r a c te ti zsd by a sefetioii of pipe (4; 14) with at least oiie inner circular ring groove (5; 
15). 

2. Sliding sleeve according to claim I , c h a r a c t e r i z e d b y two circwlar grooves (5; 15) in 
the groove angles with one insuiatiiig ring each (8, 9). 

3. A procedure for creating a pipe connection using a sliding sleeve according to claim 1 or 2,, 
characterized in that the pipe ends lying opposite to each other radially are pressed 
into at least one circular groove of the slidiiig sleeve. 

4. A tool to create a pipe connection using a sliding sleeve according to claim 1 or 2, according 
to the procedure! in ckim 3, c h a r a e t e r i z e d b y a usable pipe scraper witii radially 
movable profile dies (1 7). 
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5 \ tool accotding to claim I c h a i a c t e 1 1 z c d t n thai the Jk- (i ~) js gtuded in a die 
CdiTiLj {16) and cuUTtt'cled U) a ptessuie luedumi coudmt thiough a connnon pfessme oh.uiiheT 
{ 19), or thiough the emue extent of axiailv tnos ing wedges, \%hich piess the tbim die radia1i> 
into the pipe. 

6. A tool according to claim 4, characterized in that the the feet have a dtagoMl 
working with at least one axiatly movable wedge. 

7. A tool according to claim 6, c h a r a c t e r i z e d in t h a t the wedge stands directly or 
indirectly coimected to a pressure chaiBber, 

8 . A tool according to one of claims 4 to 7^ c h a r a c t e r i z e d in that the die carrier (16) 
at its ends is provided with stop shoes (1 8). 

9. A tool according to one or more of claitns 4 to S, c h a r a c t e r i z e d b y insolating ciifls 
(2 2) on the scraper ends. 

10. A tool according: to claim 9, G h ar a c t e r i ze d t n t h at tbeiiiMlating cvilfs (22) are 
set up bet\%'een a front-face stop flange (20) and a ring piston (21) supplied by the pressui-e 
medium. 

i 1 . A tool according to claim 9 or 10, c h a r a c t e r i z e d by a radial channel for a pressore 
mediuni (25). 
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The invention refers to a slidiag sleeve for tbrm-fittmg coiiiiection of metal and/or plastic pipes, 
in particular steel pipes using insuiating rings. 

It is well-knowa and even today stiH widespread that one connects steel pipes witJi each oilier by 
circular welded seams. Welding on site is, however, extremely expensive and also demands 
intensive welded seam monitoring on site under unfevorable conditions. In addition, qualified 
welding personnel are required. Moreover, after welding, sometimes plastic coating or other 

insiilation must be applied to the pipe ends. 

In order to reduce the costs involved, the ellbrt is to create fomi-irtting pipe connections. This 
occurs according to one of the processes known from the Gemtan patent application pnbhcation 
i 525 74 ! with a special hydraulic de\'ice made frotn gripping clamp rings fastened to 
hydraulfcalK' movable draw anchors connected with coupling rings at tbe pipe ends and a 
widening cone set between the pipe ends. In this way, first one pipe end is widened using the 
widening cone, and then after removal of the widening cone the other pipe end is hydraulicaUy 
forced into the expanded pipe end. 

This process requires a sigiiificant expense tbr apparatus ajid demands a lot of room for the 
device for expanding and pressing; as a result, work in narrow ditches is not possible. 



11/07/81 



3144385 

-4- 

In nrtkr to avoid tho lot 'pp^' 'Hi^ iJ t v ia^^ spat.*, aqtincmcBt^ the ptocediuc 

iktedabint a ionn tutnjj pipe t.otiuei.iion \sitii a ino\.^ble slt,i?\e auL' insiihimy ntiij^ ^ unmn 
from the C ei man publ jshed patent apphcatjon ! 809 49 1 I h*. mo\ abk sk*e\ e con'^i^t:5 mit jaih 
of a standard commercial piece of pipe that overlaps the connection poin t of the two pipes to be 
connected. To create a fonn-fitting connectioa, the sleeve is formed intemaliy radially at both 
ends in such a wa y that the inner edges of the sleeve at the satne ti me di g into the circular pipe 
beads that occur as the sleeve is distorted. Insulating rings are located in the area of the distotted 
sleeve ends, which sbonld give sufficient pipe insulation due to the effect of the distoitij5g 
pressure. 

This process also requires a circular too! that grabs from the outside aiid forcibly connects the 
pipe ends with the movable sleeve, a task tliat is difficult on site, particularly in a pipe ditch. In 
addition, as a result of the radial distortion of the pipe ends, a significant part of the free pipe 
cross section is iost, so tha t in addition to otlier dravv baci<s, dependi ng on the reduction of the 
cross section, scraping the conduit is no longer possible. In addition, without an additional 
expansion of the pipe ends, the iiisuiating rings will be subject to the transport tnaterial and 
tlierefore ai'e susceptible to the hazard of a deterioration of their insulating effect. Expansion of 
the pipe is an additional work process before conneetiag the pipes. The axial forces tiiat result 
from tlie pressure in the conduit, which can be absorbed by the coupling, are thereby much 
smaller than required in conduit construction for medium and higher levels of pressure. 
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tcucine in tho toupiing cnd^ nvc the co\ nJUi: su tdc^^ ot inc pipes Icaci^ fo a stsc^s 
concentration thai leducei stabiht) In the case oi insulated i^ipe-i post-Mi~.u'ation ah\a\ > 
required due to the total design tcutting the sleeve edges and mechanical working from the 
outside). 

The inventtoti tlierefore has the task of avoiding the above-mentioned disadvantages of the 
familiar processes and pipe connections, and in particular has the task of creating a pipe 
comiection, whicli, without a reduction of the cross section and without large expense for 
equipment, in particular without tools grasping from the oirtside, provides a safe pipe coupling 
that is gas aiid liquid tight, that is loaded on the axes, and that is subject to all of the mechanical 
loads of the pipe movements and of the pipe operation. The solution to this pfobiem is based on 
the idea that the movable sleeve and the pipe ends outside of the movable sleeve should remain 
completely tmdistorted while at the same time creating a form-fitting connection on the interior 
of the sleeve. To be more precise, the irn-ention consists of tlie fact that the movable sleeve 
consists of a piece of pipe with at least one imter ring, in which at the time of the creation of the 
pi pe connection one or both pipe ends is distorted. If both pipe ends are pressed into a common 
groove, then they dig into tlie groove by flanges and elaws and thus hold onto the particular 
insulatiiig rings. 

Preferentially, il^e movable sleeve has two ring grooves each with an elastomer or soft: melat 
insulating ring in tlie groove angles. 

In tlie procedure a:ccording to the invention, for the creation of a pipe eonnection by using a 
movable sleeve according to the inventtpn, the pipe ends lying radially opposite each other are 
pressed outwards itJto at least one ring groove of the movable sleeve. In this case, the groove 
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edges lie mi tht pipe wall md press together the iosiilatuig rings into the groove augies, so tliat 
sn insiilated and form-iitiing connectioR results. The insulating riogs are thereby no longer 
affected by the transpoited material Due to tlie «se of various materials in coui?iing and pipes, a 
varied expansion behavior occurs, so that after closing the coupling initial sti-ess affects the 
insulating ring. This effect is particulaiiy important with metal insulators for pipes carrying 
warm materials. 

For the procedure according to the invention, a movable pipe scraper with radiaUy movable 
profile dies is panicuhuly well-suitc<l. which distort the pipe ends with beads rind thus press into 
the circuiai' grooves of the movable sleeve. The profile dies may be gnided in a die carrier and 
may be radially moved by an axially movable grooved wedge with angled covering surfaces or 
also by several movable wedges over the entire extent The effect of the pressure of tlie profile 
die without wedges occurs through a common pressure chamber, through which pressure is 
exerted on the inner faces of tlie die using a pressure medruro. In the case of the wedge, every die 
foot has a diagonal that works with the stulkce of the wedge as a counter surface and has an 
effect on the axia! movement of the wedges by use of a cylindrical piston luiit, whose pistons are 
shaped eonicaily in the area of the die feet oi" are shaped like a wedge . For stoppiiig in &e work 
process, the pressure scraper may be pro\^ded over m entire leugih preiereiTtiaUy with spiinged 
stop shoes lying opposite one another tliat press against the pipe wall. 

In order to be able at the same time to complete a test of the pressure load. 
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the pipe scraper may have imulating ciiffs at ks ends and may be provided with a pressiire 
medium chamiel that is already open to the outside or may be so opened. 

The insdating sleeves preferentially lie between a front-side stop flange and a ring piston moved 
by the pressure medium. The ring piston presses the insulating cuff against its correspondiiig ring 
flange, and thus has the etTect of pressing the insulating cuff radially tight against the inner wall 
of the pipe. In this way, a space that is gas and liquid tight arises between the insulating cuffs, 
which allows a test of the pressure load and which makes the standard pressure test of the entire 
pipe dispensable. 

The possibility also rises of measuring tlie closing mecliairisni tliat is, the pipe distortion, in a 
way that the applied pressure is shown graphicaliy. Tlie comparison with a predefined curve 
allows one to monitor the qviality of the pipe connection directly, and, depending on the sitoati on, 
to dispense with the otiierwise required tests of pressure loads. 

In general, tlie invention creates a form-fitting pipe connection using a plastic ring-shaped or 
bead type expansion of the pipe ends in the depressions of a movable sleevie, which fits all of the 
standard tensile and bending forces and can be used withowt significant expense for apparatvis 
and without loss of cross section area easily on site in a short work process, 

Fhe invention i-. iiisi.sissjd :n more detail in the following on tlie basis of examples bf 
embodiments in the drawings. 

In the drawings; 

Figure 1 shows a pipe connection according to the invention. 
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Figure 2 shows a pipe scraper according to the invention with protlie dies in two different 
positions, and 

Figure 3 shows a cross section on the tine III-IU through the pipe scraper of figme 2, also 
with profile dies in two different positions. 

I he pipe ends 1 2 ;.onnected \\ uh one another ha\ e not been \\ oi^ed and he opposite one 
another m a nKnabic siet,\t ^ wsth two cjauiarsiroovcs 4 ^ {n<^lllatn%Mlng^. b are found m 
Tilt giooxo anj:ks 6 In i^rJer to trt^ue a powcilul pipe connection the pipe ends ate ptc-.sed 
into the Circular grooves 4, 5. In this way bead-type domes iO, 1 1 are formed, whsch press the 
groove edges 12, 13 against tiie pipe wall and compress the insvilating rings 6, 7. in this way, a 
form-fitting connection with a double insulation results on the interior without narrowing of tlie 
pipe. 

Pressing the pipe ends into a movabk sleeve 14 with tbnned grooves 15 running the length 
occurs with a pipe scraper. 'Otis pipe semper Itas two groups of radiaUy moving: profile stamps 
17 that are guided in a die carrier 16 and springed stop shoes IB that lie agaiftst tlie pipe wall 
The profile dies 17 are pressed by a pressure material tliat is not sliomv froin a common pfesstae 
medium connected to the pressure chamber 19^ and in this way, move outw^ardly in a radial 
fashion so tliat the pipe ends press with beads into the interior grooves 15. This is shown in the 
right section of figure 2 and in the left section of figure 3. 
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In order at the same time to coittplete a test of the presstire with the pipe semper, an insulating 
cuff 22 is located between a froni-fecing stop flange 20 and a ring piston 21 on each of the 
scraper ends. The ring pistons 20 are supplied with a pressure medium through the radia! 
channels 23 and then press the corresponding insidating cttff against the face of the flange 20, as 
shown in the left side of figure 2. in this way the liisukting cuff 22 spreads out radially and 
fmaUy lies gas and liquid tight against the pipe interior wall. In this way a closed area 24 arises 
bet\^'een the two iiisulating cuffs 22 for the test of the pressure mode into which a pressure 
medium is introduced using a guidance channel 25, 
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